09) 



J 



(12) 



■ 





Europfflsches Patentamt 
European Patent Office 
Office 6urop6endes brevets EP 0 945 498 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

29.09.19d9 Bulletin 1999/39 

(21) Application number: 99105736.5 

(22) Date of filing: 22.03.1999 



(51) Inta^: C09J 163/00. F16J 15/00. 

C09K3/10, COS J 183/04 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
IMCNLPTSE 

Designated Extension States: 
ALLTLVMKROSi 

(30) Prbrity: 23.03.1998 US 79032 P 



(71) AppOcant: 

Rrma Carl Freudenfaerg 
69469 Welnheim(DE) 

(72) Inventor: Mills, Stephen J. 
New Hampshire 03264 (US) 



(54) 



(57) In a seal assembly having a apport member 
made of either metal or plastic, and an elastomeric seal- 
ing material bonded by an adhesive composldon to said 
support member, said conposition being an epoxy resin 
stabilized silane adhesive composiH"on made up from 
the following materials in parts by volume, (a) 1 to 80 
parts organosilane material, which also includes a 
silane coupfing agent, and a hydrdyzing agent for the 



organosilane. (b) 0.5 to 70 parts epoxy resin mateiial. 
which includes an amine curing agent for the epoxy 
resin, (c) 50 to 3000 parts of aqueous fluid carrier 
medium for the composition, (d) 0.05 to 20 parts of addi- 
tive material selected from the group consisting of a sur- 
factant material and a rust Inhibitor material. 
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Description 

Background Of Tha liweittfon 

5 [0001 ] This invention broadly relates to a new sea) assenttly wherein a novel resin stabilized adhesive composition 
is used Ibr bonding the rubber or elastomeric seal material to a metal or plastic insert member. 
[0002] This application is a continuation of U.S. provisional Application Serial Na 60i079,032, filed March 23. 1998. 
[0003] Theetaleoftheprior art is Indicated bythefbllowing cited references, U.a Patent Nos.: 3,869,340; 3,887,602; 
4,052,524; 4,246,145; 4,323,488; 5,470,662; and 5.633.038. 

to [0004] In the past it has been known to adhesively bond insert members, such as inserts made of either metal or plas- 
tic, to a Oibber or elastomer sealing material using various types of bonding adhesives. Previous aqueous organosilane 
adhesives tended to be very unstable and sensitive to changes in pH, temperature, and other environmental conditions. 
Such organosilane adhesives also provided little environmental resistance and therefore tended to de-bond or separate 
under numeixKis commonly encountered environmental conditions. Another problem wHh the past silane adhesives is 

IS their inability to build adequate film thicknese lor many required applications. 

Sumniary Of The Invention 

[0005] It has been unexpectedly cfecovered. in accordance with this invention, that through the use of water diapers- 
20 able epoxy resins in formulating the adhesives composition of this invention that there has been obtained greatly 
inxvoved stabil'ity and environmental resistance, and adhesive fim build-up is also significantly improved. It has also 
been discovered that the past stability has been increased by approximately 30 times, through the use of the inventive 
techniques disclosed herein. The fim build-up characteristics of the previously known silane adhesives has been 
increased by a factor o1 approximately five times. Also it has been found that through the use of the invention described 
26 herein the environmental resistance is greatly improved. 

Brief Deacriptlon Of The Drawing 
[0006] 

30 

Figure 1 shows a seal assembly in accordance with the invention. 
Dftscriptlon of Preferred Embodim ents And Best Mode 

35 [0007] A seal assembly in accordance with the invention is illustrated Figure 1 . The sea) assen^ly designated 1 0 is 
conrprised or a metal or plastic Insert 12 which has moMed therearound a rubber or elastomeric material 13. The seal 
assembly is shown in one-quarter sectkmal view as will be appreciated by those skilled in the art. The rubber or elas- 
tomeric material 13 also includes a portion thereof normally ref^n^ed to as the seaOng lip 15 and the esosluder seal por- 
tion 17. Behind the excluder seal portion there is frequenfly placed a garter spring or elastic retainer member 

40 designated 19 whkii acts to press or secure the seal portion 17 against a circular member such as a piston, axle or 
strut (not showvn) which is being sealed off. The surface designated 20 on the insert 12 is the entire surface of the insert 
which is in contact with the rubber or elastomeric material 13 therearound. 

[0008] This surface portion 20 of the insert 12 is adhered to the elastomeric material 13 through the use of a unk:iue 
epoxy resin stabilized silane adhesive composition. This epoxy resin stabilized silane adhesive compo6itk>n. in accord- 

45 ance with the discovery of this invention, comprises and is made if) of the following materials in parts by volume: (a) 1 
to 80 parts organosilane adhesive material, which also includes a silane coupling agent, and a hydrdyzing agent for the 
organosilane, (b) 0.5 to 70 parts epoxy resin material, which includes an amine curing agent for the epoxy resin, (c) 50 
to 3000 parts of aqueous fluid carrier medium for the composition, (d) 0.05 to 20 parts of adcftive material selected from 
the group consisting of a surf&ctant material and a rust inhibitor material. More preferably, the composition of the epoxy 

60 resin stabilized silane adhesive composition should be as follows: component (a) is between 2 and 60 part$, component 
(b) is between 1 and 55 parts, component (c) is between 60 and 1000 parts, and compon^ (d) is between 0.1 and 10 
parts. Best results are obtained when: oomponent (a) is between 3 and 20 parts, component ^} is between 2 and 15 
parts, component (c) is between 100 and 700 parts, and component (d) is between 0.2 and 8 parts. 
[0009] The epoxy resin stabilized silane adhesive composition is applied to the metal insert (or in some cases it may 

66 be a plastic Insert) of the seal assembly 10 on the surlace thereof designated 20 at a thickness of approximately 0.05 
n^ls. and the adhesive is then dried with hot air (fbr about 15 minutes at about 300^F). The rubber seal is subsequently 
mokled over the Insert, and the adhesive is cured at the same time that the rubber (or elastomeric material) Is cured 
and 6^ up on the insert 12. 
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S^L'LiJl'^^i? ^'^"s P'»^<*«': ho««w. they are not intended 

tobelimibngonthescopeoflheinvenlionasBetfarlhinthesubjaneddaims. -"i -xwow 

ExamplBl 
[0011] 



10 




Phosphatizer Apparatus Used = 750 gallons size « 2850 Liters 


Ingredients 


Description ' • 




Tergitol NP-6 


ISurfaclant. IMon-lonic, Nonyphenol Polyethylene Glycol EtherJ 


IB 




- 97% - Nonylphenol Ethooeylate 






- 1 .5% - Polyethylene Glycol 






- 1.5% - DInonylphenol Ethoxylate 


20 


Si-264 


-^Organosilane. 3-Thiocyanatopropyltriethoxy8ilane {C2H50)g SI ^CHi^^ - SON (available from 
ueuussa uo.} 




A1100 


- Silane CoupOng Agent S-Aminapropyltriethoxysilane (O.SJ. CoJ 




26020 


- Silane Coupling Agent 3-(2-Aminoethylamino)propyHrime!hoxysflane (Dow Corning Co.) 


26 


Acetic Add 


- CH3CCX)H (hydrolyzing agent for the organosUane) 




CF Rinse 


- Rust Inhibitor 



30 



MIXING INSTRUCTIONS 


Added: 


-27951 of Water {L = liter) 




•SSL of Tergitol 




7Lof Acetic Acid 




25.SLofSI264 


Agitate for 24 hours 


Check pH: (3.0-3.3) 


Actual -3.2 


Added: 


4LofA1100 




4LofZ6020 


Agitate for 2 hours 


Added: 


14L of CF Rinse 


Check pH: (4.04.5) 


Actuals 4.4 



60 

[001 2] Ran parts through the phosphatizer 



P/N 


Conpound 


Initial Bond Results; R/R 
Tear 


33394 


A0706 


100 
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(continued) 



P/N 


Cornpoind 


Initial Bond Results: R/R 






Tear 


35866 


A0806 


100 


35125 


KD707 


100 


37613 


P0814 


100 



fa [001 3] The adhesive Is applied to the metal Insert (or in some cases plastic Insert) of the seat assembly at a thickness 
of about 0.05 mils, and the adhesive is then dried with hot air (15 min. at 300°l=). The rubber seal is subsequently 
molded over the insert, and the adhesive is cured at the same time that the rubber (or elastomeric material) is cured 
and set upon the insert. 

[0014] Shelf life of treated cases was performed on P/N 35866 
ts The bond was good for 21 days. 
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Example 2 
[0015] 



Ingredients Description 

Same Ingredients as in Ex. No. 1 plus the following:-- 



EPI-REZ 3515-260 

EPI-REZ 3510-W-60 

EPI-CURE3055 
EPI-CURE 3253 



Waterbome Resin, Nonionic, Aqueous Dispersion 
of a bispbenol A cpoxy resin (SheL Oil Co.) 

Waterbome Resin, Nonionic, Aqueous Dispersion 
of A bisphcnol A epoxy resin (Shell Oil Co.) 

Aliphatic Amidoamine Curing Agent (Shell Oil Co.) 

Tertiary Amine Curing Agent (Shell Oil Co.) 



Determmation of the effectiveness of the resins on the stability of the Adhesive; mixed 3 
lab Batches. 

LAB BATCH I: No Resin or Curative 

LAB BATCH 2: 3510 Resin & 3253 Curative 

LAB BATCH 3: 3515 Resin & 3055 Curative 



The mixing procedure was as follows: 



Amount (ml) 



Mix while agitating: 


1 


2 


3 


Water 


483 


478 


478 


1/2 of Curative 


0 


.5 


.5 


Tergitol (surfactant) 


.2 


.2 


.2 


Acetic Acid (hydiolyzing agent) 


2.4 


2.4 


2.4 


Si264 (organosilane) 


4 


4 


4 


Agitate 4 hours 








Add: Resin 


0 


2.5 


2.5 


Agitate for 20 hours 








Cbeck pH: should be 3.0 - 3.3 








Add: Al 100 (silane coupling agent) 


4 


4 


4 


Z6020 (silane coupling agent) 


4 


4 


4 


Agitate 2 hours 








Add: CF Rii^e (rust inhibitor) 


2.5 


2.5 


2.5 
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IS 



so 



25 



30 



35 



40 



45 



60 



65 



[00161 

Resin Stabilized Waterborne Silane Adhesive 
Ingredients Description 

Same ingredients as in Examples 1 & 2; plus the following:- 
Ultraseal (Oakite Co.) 



Rust Inhibitor containing water, AllOO, and Titanium 
Chelate 



Goal of this batch was to hold stability; also to bond all of the current Neptune 
(Waterborne Silane Adhesive) only jobs; also to bond a wide range of N6R compounds. 
Also the Resin should provide the adhesive a better range of compounds , 



Add while agitating mildly 



Agitate for 4 hours 
Then add: 



Amount (ml) 

300 ml H2O 

.5 ml Tergitol 
1.5 ml Acetic Acid 
3.0mlSi264 



6.0 ml 3515 
6.0 ml 3510 
2.2 ml Al 100 
2.8 ml Z6020 
15 ml Ultraseal 
1.7 ml CF Rinse 



Check pH: 3.9 Added 2 mi Acetic Add 
pH: 3.1-o.k. 

Agitate for 24 hours 
Then add: 



Agitated for 24 hours (4 hours shouJd 
be sufficient) 



1.5 ml 3055 
1.5 nd 3253 



Check pH: 4.35 o.k. 

Treated panels with the adhesive and molded bond panels. 
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Exaim>te4 
0)017] 



Resin-StabiGz6d Silane Adhesive 


See ingredients listed on pages 154, Oil -015. 


Mixing Procedure 


Amount (ml) 


Mix while agitating mildly: 


295mlH20 




.5 mi Tergitol 




1.5 ml Acetic Add 




3.75 ml 81264 


pHe2.5 




Mix separately: Silane l\4ixture 


2.5nfilAl100 




a.5 ml Z6020 




emlHzO 


Agitate tor 4 hours 


Add while agitating: 


10.0 ml 3515 




10.0 ml 3510 




12.0 Silane Mixture 




15mlU!traGeai 




2 ml OF Rinse 


Agitate tor 4 hours 


pH-4.15 




Agitate 20 hours & 


Add while agitating: 


4ml 3055 




1 ml 3253 


Agitate 15miiis. 


pH:=4.2 



I0D18] While It will be apparent that the preferred embodiments of the Invention disclosed are well calculated to fulfill 
the o^eds, twnefits, or advantages of the invention, it will be appreciated that the Invention is susceptible to modifica- 
45 tion. variation, and change wrthout departing from the proper scope or f^ir meaning of the subjoined claims. 

Claims 



1 . in a seal assembly having a support member made of either metal or plastic, and an elastomeric sealing material 
60 bonded by an adhesive oomposition to said support member, said composition being an epoxy res^ stabilized 
saane adhesive composition made up from the following materials in parte by volume, 

(a) 1 to 80 parts organosilane material, which also includes a silane coupling agent, and a hydrolyzing agent 
fortheorganosilane, 

65 

(b) 0.5 to 70 parts epoxy resin material, which includes an amine curing agent for the epoxy resin. 

(c) 50 to 3000 parts of aqueous fluid carrier medium for the composition. 
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(d) 0.05 to 20 parts of addth/a material setectad from the group consisting of a surfactant material and a rust 
inhiaitor material. 

2. The invention of daim 1 wherein, 

component (a) Is between 2 and 60 parts, 
component (b) is between 1 and 55 parts, 
conponent (c) is between 60 and 1000 parts, and 
component (d) is between 0.1 and 10 parts. 

3. The invention of daim 1 wherein, 

component (a) is between 3 and 20 parts, 
component (b) is between 2 and 15 parts, 
conponent (c) is between 100 and 700 parts, and 
component (d) Is between 0.2 and 8 parts. 

4. An epoxy resin stabilized sOane adhesive composition, comprising and made up of the following materials In parts 
by volume, 

(a) 1 to 80 parte organosilane adhesive material, which alec indudes a diane ooupGng agent, and a hydrotyz- 
ing agent for the organosilane. 

(b) 0.5 to 70 parts epoxy resin material, which indudes an amine curing agent for the epoxy resin, 

(c) 50 to 3000 parts of aqueous fluid earner nnedium for the composition, 

(d) 0.05 to 20 pans of adeitive material selected from the group consisting of a surfactant material and a rust 
inhbitor material. 

5. Ttie invention of daim 4 wherein, 

conponent (a) is between 2 and 60 parts, 
component (b) is between 1 snd 55 parts, 
component (c) is between 60 and 1000 parts, and 
component (d) is between 0.1 and 10 parts. 

6. The Invention of daim 1 wherein. 

component (a) is between 3 and 20 parts, 
component (b) is between2 and IS parts, 
component (c) is between 100 and 700 parts, arxi 
component (d) is between 0.2 and 8 parts. 

7. A seal assembly having a support member made of either metal or pHa^sc and an elastomeric sealing material 
bonded by an adhesive composition to said support merhber. said composition being an epoxy resin stabilized 
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sflane adhesive composition comprising In parts by volume, 

(a) 1 to 80 parts organosllane adhesive material, which also includes a sllane coupling agent and a hydrolyz- 
ing agent for the organosilane, 

5 

(b) 0.5 to 70 parts epoxy resin material, which Includes an amine curing agent for the epoxy resin, 

(c) 50 to 3000 parts of aqueous fluid carrier medium for the composltfon, 

10 (d) 0.05 to 20 parts of additive material selected from the group consisting of a surfactant material and a rust 

inhibitor material. 

8. The invention of daim 7 wherein, 

IS component (a) is between 2 and 60 parts, 

component (b} is between 1 and 55 parts, 
component (c) is between 60 and 1000 parts, and 

20 

component (d} is between 0.1 and 1 0 parte. 

9. The invention of daim 7 wherein, 

26 conponent (a} is between 3 and 20 parts, 

component (b) is between 2 and 15 parts, 
oonrqsonent (c) is between 100 and 700 parts, and 

30 

component (dj is between 0.2 and 6 parts. 
ia The invention of daim 7 wherein, 

fs said seal assembly uses a metal insert, which has a surface portion thereof in contact with the elastomeric 

sealing material. 

11. The invention of daim 10 wherein, 

^0 said elastomeric sealing material is rubber. 
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